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,^'tudies of disease distribution among dif- 
K3 ferent population groupings and aggregates 
have often furnished important clues for 
disease antecedents but because aggregate 
population diita can deal at best only with gross 
characteristics, differences that occur in the 
disease incidence among different populations 
need to be dramatic and related to well 
' established'properties before any firm conclu¬ 
sions can be drawn from such data. This broad 
approach of descriptive epidemiology has 
focused on the major Scientific unknowns: host 
response, susceptibility, resistance and adapt¬ 
ability, the influence of the environment and 
the interrelationships of the host with the 
environment. 

An important observation in these studies 
has: been the marked individual variations in 
susceptibility and resistance to carcinogenic 
agents. Among a group of workers exposed to 
an occupational carcinogenic agent, some 
develop the specific cancer and others do not. 
Host factors, inherited or acquired, exclusive 
of exposure considerations, is an area of 
research which has been virtually unexplored 
in industrial studies. The present investigation: 
is concerned with the critical examination of 
the interaction between environmental and 
host factors. 

Data obtained from migrant populations 
have generally supported the hypothesis that 
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the complex environment may contribute the 
major carcinogenic potential in the etiology of 
lung cancer. In general, lung cancer mortality 
for migrant populations has been observed to 
fall between the rates in country of origin and 
the new host country. This observation has 
been established predominantly for English 
immigrants to Australia, Canada, New Zeal¬ 
and, South Africa and the UniledStates. It has 
been observed for Jewish immigrants to Israel. 
the United States and Canada, and for Italian 
and Mexican immigrants to' the United 
States .'- 10 

Not only does the change In mortality 
patterns for lung cancer point toward environ¬ 
mental factors, but in some instances the 
direction of therincrezse or decrease is. related . 
specifically to the difference in pollution 
between the country of birth and the country 
of migration. English migrants, who came 
from a highly polluted environment and 
moved to countries with lower levels of 
pollution^ experienced a carryover but nev¬ 
ertheless r. decrease in lung cancer mortality as 
did Jewish migrants from: northeast Europe 
whe moved to the less polluted environment 
of Canada or Israel. 

However, these findings are at best sugges¬ 
tive since knowledge of a migrant's original 
environment iv only approximate. Death cer¬ 
tificate studies sometimes present tun:..!:zing 
information without satisfying the inrussiiixe 
appetite. 

It is possible that much mure precise infor¬ 
mation about lung, cancer may be obtained 
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f •;»: i::>raSio;i p.i 'M'ms within the United 
S: :;es Sauer previously reported that in 
y jr.^ral for whites in the coun try us a whole. 

:>e who had moved! to another sM.tc had a 
};—!*, ? lung cancer deatiB rate than did those 
h,an theiir Suite of residence even though 
t’:e ad-c auses death rates were quite similar for 
the P- v» groups.: ,! Maenszel! found an increased 
r\\ for lung cancer among white males who 
r/i-'raTed.front:rural to urban areas. 12 Maneuso, 
in comparative studies by place of birth within 
the United Slates and migration, demonstrated 
t nonwhits excess over the native-born white 


females was signalled by the reports of lUir- 
ban!: r: and of Sclmeidcrmairund Levin. u 

It is possible that a chic for- lit*.: etiology of 
lung cancer may emerge fnmv the comparison 
bet w een the age adjusted n*. u lei ; l>* of in igrar.t s 
and of nun-niigrunts. especially amn;w. blacks. 
lOata from the State of Ohio were used for this 
corr.piirisoii. Ohio has a h-.ra:; black population 
which was rapidly and duiinaliculiy incleased 
by migruiion from the South. Not only did the 
new* migrants; come from an impoverished 
rural agricultural background but for a large 
part they found work initially as industrial 


mates for lung cancer and other cancer sites. 9 

A constant migration has taken place, es¬ 
pecially of the black population, from the 
American South, the American Northeast and 
the Northwest/ A numerous population; 
largely rural in origin, migrated from the South 
to the industrial Northeast and North Central! 
stales, and to the West Coast from 1940 to 
1970. The pattern of black migration rapidly 
accelerated with World War II when 1.6 million 
blacks, nearly one sixth of the total southern 
black population migrated north and west in 
search of jobs and new opportunities. The exo- 
cus from the South continued in a roughly 
comparable pace during the decade of the 
fifties and diminished only slightly during the 
sixties. 

There has beeni ?. consistent rise in lung 
cancer mortality among blacks, in particular 
the males, which is compatible with the 
c.vicepl of migration for employment and the 
s.th jujent latent period: for environmental 
cTcvts... Starting with 1960 for males, the age 
adjured cancer death rates for blacks passed 
therfUr whites and since them this disparity has 
steadily increased. 11 It must be recognized, 
::o.v-: .er, that the increase in total cancer in the 
Ur**:e.J States black population is not of racial 
origin. While it could be possible that the 
inciv. e in cancer was an apparent result, due 
i.t to improved medical services; for the 
Mark population, the marked clilRerances could 
Le explained on this basis. 

*1 r : cxc:v\ of lu:sg cancer among the 
r.'\.v.!.i;u nvdes c^;;:!pa:ecl to white, has been 
; :cv: • isly nailed. The more dramatic increase 
i'* i :.r. c-m.-jr among the black ruales and the 
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laborers and subsequently as craftsmen and 
operators, work which exposed: them to 
various concentrations of chemical dusts and: 


fumes. 

METHODOLOGY 

The population examined in detail I consisted ’ 
of Ohio residents born in the United States or 


in the large regions grouped by the census • 
reports as the South. All deaths of Ohio 
residents, who died in the United States and 


Canada, were included in the survey. PopuIa<- 
• -lion data, by specific characteristics used as a 
' basis for computing death rates, are from the 
I960 U S. Census. !n these census reports, 
nonwhites include:Negroes. Indians. Chinese. 
Japanese and other “nonwhite” individuals. 


However, the nonwhites who were born in the 
UlS. and migrated from the South to Ohio or 
were Korn in Ohio are for the most part Ne¬ 
groes so that nonwhite and black may he used 
interchangeably for our study* The place of 


lion provided for the death certificate by 
rekiiivis or other persons completing the 
certificate. The region defined as “South" and 
used for classification of place of birth' was 
based on Census groupings of the States. Age 
groupings were based on the age of the person 
on the last birthday. Avenge annua!: age 
specific death rates by sex and nativity 
were computed on the basis of population data 
in the I960 U.S. Census for ages of 35 years 
and older. The populations for the intercen.su> 
years were estimated using a linear io'erpola- 
tic-n (based on a conipa.ri' on of a number of 
different methods for estimating popukttkms 
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in mserccnsus years Una yielded Ikrgclj iilcnti- 
ca! results)** Siegel's comprehensive analysis, 
of the I960 ;:iu! 1970 Census data determined' 
Hint the major portion! of the under reporting 
of ti'.e nonwhitas in I960 occurred under the 
age of 35 (preferred estimates Tabid 5 Set D7 ,v 
Death races for the age span 35-69 years tmd 
35+ were age adjusted by the direct method orv 
the basis of the age distribution of the total 
population of continental United States in 
1960. Data on specific dates of migration for 
population groups were not available for con¬ 
sideration. 

FINDINGS 

The age specific death rates and age adjusted 
mortality rates per 100.000 for the years 
1959-67 for Ohio residents by place of birth 
and race for males and females* were tabul¬ 
ated.* 

There is no> difference between the white 
and the black! males who were born in Ohio. 
The mortality experienced for migrants, 
however, is quite different. On the average, 
white migrants experienced a 50% increase 
and; black migrants a 100% increase in age 
adjusted mortality. While there are some 
differences in the age specific rates between, 
whites and nenwhites who were born in Ohio, 
the differences are nominal when compared to 
the differences between native Ohioans and 
migrants. 

Similar differences, but less striking, occur 
among the females. White females born in 
Ohio have the lowest lung cancer rate followed 
by black females born in Ohio, followed by 
white females born in the South, followed by 
black females born in the South. 

The findings show that the dramatic in¬ 
crease in lung cancer among black males is 
limited to migrants. Thus, the apparent in¬ 
crease in lung cancer for the total black 
population is due principally to that part of 
that population that migrated from a re raj 
non-industrial to an urban-industrial environ¬ 
ment:. 

discussion 

Migrant studies generally examine some 
association of genetic, environmental! and 
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economic ftuuns encJcnnc in .treas 

and population subgroups,which in the early 
years of life provide social and! biological; 
imprints that combine with subsequent migra¬ 
tion and environmental influences t « bring: 
about Isiolo.pcal imbalances which supply the 
medium; for the development ofspecific disea¬ 
se, disability and mortality risks’ 

A number of specific hypotheses may be 
advanced and examined! in this point. 

Some authors in noting the increase of Ibng 
cancer among 1 nonwhites raised the possibility 
that the increase may be related to smoking 
habits. 17 Schneidermen and Levin 1 * and Bur¬ 
bank and Fraument 17 have suggested "that 
nonwhites are more exposed or vulnerable 
than whites to carcinogenic factors’’ and that 
one possible etiological factor in relation to 
other environmental factors to be considered, 
may be differences in smoking patterns. Exist¬ 
ing evidence does not support' the smoking 
hypothesis. The frequency of smokers appears 
to have been quite similar in 1955 for Northern 
and Southern blacks and whites.* In fact, only 
about half as many blacks smoked more than 
one pack a d::y as did whites (both in the North 
and South). The smaller frequency of heavy 
smokers among blacks is due, most likely, to 
the small income of blacks (similar findings 
were reported by Kirchoff 1 ’' and Mills). 1 * We 
would think it reasonable to assume that 
smoking is completely unrelated to the dif¬ 
ference in lung cancer between blacks and 
whites and migrants and non-migrants. 

A second hypothesis is that factors of 
genera! malnutrition and: (elated! disease may¬ 
be involved that operate among some migrant. 
2 nd especially black migrant, populations. 
Poverty for decades has been the fertile soil for. 
diseases of malnutrition, infectious diseases 
and associated physiological impairments af¬ 
fecting the susceptibility and adaptability of the 
individual in subsequent years of life. In this 
respect, malnutrition in combination with 
subsequent environmental factors may have 
some direct bearing on cancer development. 
This is virtually an unexplored area, Salltoti* el 
ah found in experimental anira.:!-. fed 
large amount.-: of vitamin A, lung cimn-r was 
inhibited. 71 Conversely, the question arises, 
would low levels of vitamin A increase the risk 
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t.5 cancer? 

lJ:;ird possibility exists that virus related 
disease sustained in chi' ih jod or some weak 
ca-viti: gens which prevailed in the poverty 
areas during. these decades, could! be precur- 
>-ss i:» the subsequent development of cancer 
after migration, when these individuals are 
exposed to urban and industrial environments. 
Experimental as well as clinical evidence 
exists that the host/virus relationship may be 
distiii bed by external factors. In the considera- 
tionof migration, a major question occurs: the 
possibility that the chemical environment may 
activate latent tendencies (including perhaps 
viruses) in hunnans, which may produce cer¬ 
tain diseases as well as cancer. HJJ 

Another hypothesis may bs the exposure of 
migrants to agricultural chemicals during 
childhood. Southern migrants (especially 
blacks) largely come from agricultural popula¬ 
tions which tend' to be heavily exposed to 
agricultural chemicals. There has been a long 
and woeful neglect or safety provisions for 
agricultural laborers, especially relating to their 
exposure to agricultural chemicals. The rela- 
thnsh : ps between various chemical agents and 
cancer are too well established for us to 
discount the possibility that migrant workers 
nuy develop lung cancer and other forms of 
cancer in later years as a response to exposures 
to agrieuliuralicheraicals in the early formative 
years. 

One source of evidence that would speak 
against this possible major role of agricultural 
carcinogens comes from the comparison of 
lang cancer rates in Ohio with those in 
Southern, states. Lung cancer rates for non- 
v bite are consistently smaller in the South 
than in Ohio. Similarly, the analysis of the 
distribution of lung cancer in the U.S. clearly 
shows that lung cancer rates arc much lower in 
the South Atlantic and Centra! Southern states 

.m they are in the North Central regions.-’’ It 
is Wui.kdy that these rates would be consist 
i.-ntl; low if agricultural chemicals were impor¬ 
tant antecedents of lung cancer, unless the 
• period since the introduction of these 
chemicals has been too short to manifest the 
: :fvi«‘‘•genic effec" directly or because of 
cau>..; of death. Neve. tbe!e.->s. 
. ,ri» ulturaJ chemicals may be considered as 


capable of altering, the resistance «f the 
individua.l to subsequent emif-*r.n:en*a’ car¬ 
cinogenic agents following, migration, and 
requires further study. 

In the consideration of the various 
hypotheses, the industrial environment—ex¬ 
posure to the carcinogenic potential of lire 
chemical enviro nment - chemical dt:sis, 
fumes, mists and gases in the work environ¬ 
ment. appears as trie most compelling and 
plausible decisive factor in the development of 
lung cancer among the migrants. Associated 
with this are factors of urbanization and 1 air 
pollution. 

The considerably higher rate for lung cancer 
among the males versus the females for those 
born in Ohio and those horn in the South 
provide strong support to the occupational 
industrial factor concept. Evidence: clearly 
indicates Southern migrant populations moved 
into the industrial North for employment. As 
new recruits with no status, they were given 
the assignments which invariably exposed 
them to the adverse stresses of the work 
environment. . •' 

In attempting: to-reconstruct the life working 
history «.mong: the raonwhites. the term “la¬ 
borers” as an occupation on death certificates 
and survey forms, is frequently encountered. It 
must be recognized that the concept and term 
of “laborer 1 '* as an occupation! had dirVereni 
meanings- in different industries and 
geographical areas during tfwde successive 
deccdvs as a result of the rapid' industrializa¬ 
tion of the United States. 

The vrm “laborer” as- an occupational 
classification for the non white is misleading in 
terms of risk and frequently misinterpreted. 
The complex nature of the working environ¬ 
ment within the thousands of diverse, hazar¬ 
dous i*.Castries in the North are often not 
apprec..:.v;d. Also, not properly understood is 
the in ■ -.ous nature of the chemical environ¬ 
ment r: *■* tl:e delayed biological effects result¬ 
ing fv. —. the dispersion and accumulation of 
toxic :: .ats, fumes, mists, gases and Wastes 
throti..::' ‘. at various manufacturing processes 
thro-.;- vat an entire plant, to which laborers 
as wri. . craftsmen and operators arc exposed. 
In lb . pact, it sh(.uk! l;r p.Mcd that themosi 
rapid r for die Ma d. v.a> liie occupation 
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category “craftsmen andloperatbrs’*v, hid! was 
8% in im 27% in 195u and 33% in I960; 
Withiin: this category, exposure to specific 
harmful occupational stresses can be inure 
clearly defined.-’- 4 The implications, of these 
aspects on epidemiological studies, warrant the 
admonition to develop; a more appropriate 
perspective relative to. occupational risks 
among blacks. 

We decided to lest cur hypothesis concern¬ 
ing environmental stresses subsequent to mi¬ 
gration against additional data. For this pur¬ 
pose we requested a special analysis of work 
areas and birth place from the long-term Steel 
Workers Study (initiated by Lloyd) relative to 
coke oven workers who had previously been 
identified as a high risk lung cancer group: The 
summary statement of the analysis provides 
strong support for our hypothesis. Among 
58*829 men employed at seven Allegheny 
County steel plants in 1953, there were 2,543 
men involved in coke plant operations. Their 
mortality experience has been followed 
through 1966. A series of papers has described 
the methodology of this study and the finding 
of the excess mortality from lung cancer 
among coke oven workers. 14 

A strong association exists in this population 
between birth place and death from lung cancer 
in the nonwhite coke plant workers. £\yvh- 
ination of these death certificates revealed that 33 
of 35 deaths occurred among men born in the 
South.' 1 

.Further support for this hypothesis came 
from an analysis of the published data of the 
National! Study of Chromate Industry con¬ 
ducted by the Public Health Service. :s 

The number of person years and the number 
of deaths compared to the expected number 
for the United States due to respiratory cancer 
is tabulated.* The ratio of actual to expected 
number of deaths due to respiratory cancer was 
fourteen for whites, eighty for non whites, The; 
study included data' on place of birth which 
supported the concept of migration for enir 
pioymem for risk occupations particularly for 
the;no,r.white andlaNo fn; the white; Only fixe 
out: of 10 ; black workers in four New Jersey 
chrnrn n.- pljfits were Ivn; within th si state. 
Otic-half uf ike; black employees cam-j from 

“IN.'iS'; (J dj r. 14 *•*; hit.il t\; 


Georgia or South Carolina. Seventeen; percent 
of the Maryland black workers were burn ir. the 
state and; SS% were- from Noith and South; 
Carolina and Virginia.’ 4 

Ir. our review of lung cancer studies we find 
that surprisingiy little work has been done on 
the relationship of occupational exposure (and 
exposure to pollutants) of the thousands of 
chemicals* individually or in combination* in 
the chemical environment and subsequent 
lung cancers during the past three decades. 
Epiderr.io’ogically, there are no studies which 
encompass the anulysis of the total life employ¬ 
ment. of the identification and interplay of all 
the chemicals, dusts and so forth, to which the 
worker is subjected, in sequential multiple 
employments in different occupations and 
manufacturing processes.during the life span 
of an individual. 

A recent report stales ‘The number of 
varieties of worker groups having occupational 
contact with these carcinogens is considerably. 
larger than indicated by published reports 
because of the neglect and reluctance of 
industrial management and most public health 
agencies to undertake such tasks in the 
interest of the public good.’ ,i ’ ,l 

Further, the concept has been previously 
postulated of a combination of two environ¬ 
mental complexes; air pollution and 1 th-.* oc¬ 
cupational environment “that air pollution 
represents a highly probable factor in the 
excess of lung; cancer in urban areas,, acting 
directly and augmenting the occupation.;! ex¬ 
posures cf men so that carcinogenic and co- 
carcinogenic or potentiating agents of both 
environments may be involved.'**’ Compell¬ 
ing evidence along these limes was also pre¬ 
sented by Hettche J,1} -’andiby Sterling.' 5 

It is hoped that the findings from this study* 
will provide the impetus to broaden the 
concepts and approaches in the consideration 
of etiological factors associated; with lung 
cancer. ‘ 

SUMMARY 


Migrants, in particular black migrants, haw 
an increased risk tor lung cancer. In a study «• 
Ohio residents* white: tr.airs born in the V.-nri 
had a 50 /. excess ant? nonwhite males 188: 
excess. red to those born; in G;:;-'. Ye 
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tl-cru \v;>3 no tlifTcren-e in the lung cancer 
r. :es of black and white Ohio: born males. 

Implicated are some feelers associated with 
p’ecs Cn bird; in the U.S. and in partiicuJar in 
the South and the influences of early years of 
lire and exposure to adverse industrial enviroa- 
ir.eitis sv:bset;*jent to njigr.i’.io.i. 

The interaction between environmental and 
host factors was demonstrated in our analysis 
of colic oven workers in. die prospective steel 
•workers study, which revealed a statistical 
association: with place of birth and high lung 
cancer among the nonwhits males, 33 of 35 
deaths occurred among men bom in the South. 
Further support of migration and risk employ¬ 
ment was provided in the analysis of lung 
cancer among chromate workers. 

Our findings support the hypothesis that 
lung cancer, at least among the blacks, may be 
llirgely a result of migration and occupational 
exposure to chemical dusts and fumes in the 
industrial! employment. 

The important evidence to which we now 
point would indicate that occupational car¬ 
cinogens may be the immediate antecedents of 
lung cancer and that region of birth in the U.S., 
migration and subsequent industrial employ¬ 
ment are important variables: in the etiology of 
cancer of the lung. 

ACKNOWLEDGEMENTS 

V.’c to ex?r*bi our appreciation for the excrRani 
provided :Sy the Ohio Department of Hialth* in 
7 .r;Lcu r. Mr. Wii’iim K Chief of Division of 

Vit-: v. --^iics and Mrs Baity &v*ret:. Statistician. 

We. »■** a!su deeply cr^LSiu! to Dr. Caroi ReJ.ni-n-.L 
Cr: Schoi*i cf Public Health: University of 

V I:?.'* Far making available the crucial d :%i ort dL-achs 
a:unne non*M*» : te Sled vui-fkers; u» Mr Arthur LeGassc, 
Ur.?ve;- ; :y of Pittsburgh!. for the computer programming 
? i! ^cticn pnd to Dr. Emanuel Landau. I'jrj.vc of 
fVi ,::ca1 H .-alth, Food and Drug Adhiinisiration.for 
rev| r.v . /f ch s man:scrip:. 

uih> vitrf emu 

L I.* VCHl EY. R and J E. DUNN G L!Nl)!EN, and! 
L BRE5L0W. Excess Lung Cancer Mc*fta!r:y 
Among M c oca n YVr.men in California; Cancer. 10: 
6-6V. 1057 

2 COY; V anJ:S. GRXYROWSKU and B A RGNVE. 

I * *.;; C:tn;-r Mr.r; .\fy A.c;vd:n* to BirthpUce 
C f.s. A%•*■»;. JsUT . V); W-43?; 19'* 
f\ YNj, C» ti.ny. Oncer Ar:Mn-» White South 
A: * .■•rw, !;ri: Med J..ur. 2. *5i-SS?I 19*9. 

O llfli; f n.UT i:i AUhiluhl! Med J'*ur 
.V Unit?.. !: In' V I 1962; 

5 I 'v i ICOn. 1)1 i oidirrninlvgy cf Lung CVi.vr in 


New fraliirvl. I MM. J95> 

6 .H VKNS/liL. W ( .in;-rf M(i»':!i*a Ar«:«inj h»fcri.i 
!U»ir» i.vthe:UnitediS: -lev Net. Omcer 
26: V!\ 12. 19*2; 

7. MlCAIlL, M.G :**ui WS STI^NrlDUSE. Death 
Krtifts Iluiv: Cancer. to j Mhd 7»ur A*jv 

ir.:l *. I*E 52l.a?>. |fc?| 

S. MANC USD. I t* and E J O »ULTEK. Cvn.er Mor¬ 
tality At.i».h N •live Wivu- Foreign l’*»rn at:;| Nmi- 
W'niie Malt* Resident* of Ohio: Jimr. Nu: Cancer 
ln%t? : .. JO: H5S: 

9. M YNCUSD. T.F and E l COULTER, and KJ. 
MCDONALD \!t;,rai:on and Cancer Mfirtaliiy 
Experience - A Study ;.f Nativ- end Southern Born 
Non-White Ohio Rcvidet-n in Trace Suhs’-ances in 

x Environmemal lieahh VI I9/J. A Symposium. ’ 
D D. KcmpiiiiL ci!.. UnU*. of Mti . Columbia. 197X 

10. R A ROVER. J. and G KALLNER. Cancer Mortality 
and Morbidity in Israel. V*vr!d lileaUh Ory.anNation. 
Geneva, 1957. 

IL SaUERN H. -Migration and flish of Dyin^. Proceed- 
incySocial Statistical Section. Amir. Siat. Ass.. 1957. 
pp. 399-407: 

.12. H AENSZLL. W and QlB, LOVELAND, and MiG. 
SIRKEN. Lung Cancer Mortality as Related to 
Residence and Smoking I its:ones. It White Males. 
Jour. Nat. Cancer Instil.. 2S: 947-1001. 1962 

13 BUR SANK. E and J E FRAGMENT. US. Cancer . 
MortuKiv: Nbnwhite Predominance. Jour: Nat. Can* 
cer Instil. 49: 649-659. 1972. 

14. SCI I NEIIDERM AN. M. A: ar.d D.L, LEVIN. Trends 
in Lung Cancer Motca’ity Incidence Diagnosis. 
Treatment. Smoking and Urbanization. Cancer. 30: 
1320-1325. 1972. 

15. STERLING, T.D. The Incidence of Lung Cancer in 

the U.S Since 1955 in to the Ktiolngy of the 

Disease. Amer Jour. Public HeaUhi Feb. 1972: 

16. SIEGEL, J.S. Estimates of Coverage of '.hi Ikipula- 
tion by Sex. Race and Age in the 1970' Census. 
Demography, 2: Feb. 1974. 

17. Cancer Rates in Blacks and White; Lancet, (editorial) 
Marwh 3.IL 1973. p: 703. 

IS KIRCHOFF. H. and RiH. RIGiDON. Smokiny Habits 
of 21.612 Ihdivi'j , .ia!> in Texes. Jpur. Nat. Cancer 
Institute., lifts: 12S7-13^4. 1955 ^ 

19 Mil LS. C:A and M M TOTTER T^l».ecu-Smok¬ 
ing Habits in ,;n AnverC::*-v Jviur of National, 

Ci?-cer Itvsti:.. 13: 1233,1297. 1953. 

20 S-vmorn. U. and It MONT ESA NO.. A. SEtlL- 
AKUMAR. and S. BORG Ex peri mental Cancer of 
the l ung. Cancer. 20: $57. 1967. 

21. MANCUSO; TiF and J.S. MORDELL. Proposed 
Iruti-.d! Studies of the Relationships of Coimnunity 
Air Pollution to HcaHh. Environ. Research 2: 
102-1133; 1969. 

22. SHiLLGiELMAN. S. ar.J It. AXEL. S C BOXT. R 
GULATfl R HELM AN. D. KEIFF. and J: SCIIILON. 
Human Cancer and the RNA T;:rvor Vj: uses. RY-Y 
Viruses/Ribosomes. Amsterdam. 1972. pn 73-99: 

23. FISH BEIN'. L. and'WG. IfL.WIM. and ILL. FALK. 

Environmental HTects on Systems. Chemi¬ 

cal Mutagens. Ncv. Y*j;t!v, |3"0. p. 364. 

24. UUIIENEfLIX A M an J M L. LEVIN, an j | j,. 

KL SI.Eil Cancer trv the fnited S:a:e> Vi«.d aa j 
H.-.iUli *i:.t-istics V.Mu-gr.-phr;. Ai»eric«ti\ Puh:,* c 


fC <*t:. At./- ./ ,i»* - * t » ftf'j 


- I. 
(j 

. *, « 


M 

O 

O 

ot 

I 


* 

K OX.: 

l: r- 

m 

• r*vC 

I v:- r 

• • • , 
< v*.'- > 

? : 1 c 

sSiS*-; 
* -/*!' ■ 
S?f*rv 

r %.».?>!•/ 

tir 

M- 

i!f:» t\i ‘ 1 

!;. \ j i~* \ . ‘ 

,cs w.r. ,-*• - 


• l iw 

f •?> 


& . 

It 

m 

■V . 

-• W 

J 1 V^.. 


t!ivt 

frit 

f 

- . 

rr‘ 

v 

1 *'*i 

t NV 
i iV> 


Source: https://www.industrydocuments.ucsf.edu/docs/pxmkOOOO 






102 


MAIXfii 1975 


JOURNAL OF THE NA! !0NAL MFlUtCAi. ASSOCIATION 


dirticrcntiaiions. The problems Atced by the; 
Nigerian, patient with unircafcblc prininry 
arnenorrhoea are briefly ntotuioned. 
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Table 1 


Average Annual Age Specific and Ago Adjusted Mortality Kates 
for Hales from Cancer of Bronchus and Lung (162-163) per 100,000 
ior Tears 1039-15 57 for Death of Ohio Residbnts by Place of Birth arid Pace 




Age Group 

IThite and 
Born in 
Ohio 

Konwhite and 
. Ecru in Ohio 

White and 
Born in 
the Sou th 

Nonwhlte and 
Born in the 
South' 

25 - 29 

0.43 

1.11 

0.47 

0.88 

30 - 34 

2.08 

4.90 

2.31 

7.66. 

35 - 33 

6.89 

15.96 

' 10.73 

15.17 

v 

v 

t 

o 

18.04 

34.70 

30.29 

39'. 80 

45 - 49 

34.97 

- 38.22 

52.81 

87.07 

5-0 - 54 

78.38 

55.36 

113.86 

161.37 

55 - 59 

124.19 

99.14 

160.58 

223.73 

€0 - 04 

180.18 

167.04 

254.01 

282.69 

65 “ 69 

221.49 

213.13 

290.48 

413.70 

70 - 74 

245.4G , 

221.69 

254.25 

317.45 

75 - c 4 

132.13 

119.49 

215.33 

282.09' 

c3-> 

111.10 

40.98 

127 .r> 3 

114.38 

Age Adjusted 





35 - 69 

77.54 

73.98 

108-60 

145.22 

timber cf Deaths 





33— 69 

6,701 

157 

1,924 

1,137 

Age Adjusted 




. j 

25* 

94.63 

85.36 

124.95 

163.95 

*: r of D ea th s 





35* 

9,210 

195 

2,319 

1,372 
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Average Annual Age: Specific and Age 'Adjusted Mortality Ratos 
for Females frcra Cancer of Bronchus and Luna (162 U I63) per 100,000 
jfor \'cars 1059-1967 for Death of Ohio Residents by Place of Birth end 


Aye Group 

White: and 
Born' in 
Chioi 

Konv.*hite and 
Born in Ohio 

White and 
Born in 
the South . 

Ncnvavi to 
* Born in i 
South 

25 - 29 

0.18 

C.00 

V. 0.97 

0.67 

.0.00 

30 - 34 

0.S7 

0.89 

2.03 

35 - 39 

3.-49 

7.10 

3.60 

3.76 

40 - 44 

5.79 

12.53 

11.35 

9.74 

45 - 49 

9.51 

8.07 

12.99 

10.33 

50 - 54 

13.75 

22.34 

19.37 

30.7,0 

55 - 59 

15.53 

16.95 

31.24 

21.58 

GO - 64 

22.67 

22.05 

25.40 

44.22 

65 - 69 

25.11 

40.6 4 

37.4 3 

40.57, 

70 - 74 

31.17 

21.44 

43.48 

34.54 

75 - S4 

33.80 

20.44 

4:3.07, 

22.51 

25* 

41.81 

25.95 

65.12 

80.74 


- 59 

12.08 

16.43 

17.82 

of. Deaths 




- 69 

1,180 

44 

344 

justed 
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